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SHAFT SEAL DEVICE 

TECHNICAL FIELD 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is a National Stage entry of International 
Application No. PCT/JP2005/023141, ?led Dec. 16, 2005, 
the entire speci?cation claims and drawings of Which are 
incorporated herewith by reference. 

The present invention relates to a shaft seal device provid 
ing a seal in a clearance gap betWeen a rotary shaft Which is 
mounted in a bore of the housing and the bore. More particu 
larly, the invention relates to a shaft seal device Which pre 
vents abrasion of a seal face and an opposed mating seal face 
from being caused by impurities included in a sealed ?uid or 
impurities getting caught on the seal faces. 

BACKGROUND ART 

There is a shaft seal device as a prior art related to the 
present invention Which seals a chemical ?uid or the like. This 
shaft seal device is employed for providing a seal in a clear 
ance gap on the periphery of a rotary shaft of various kinds of 
compressors or the like (see, for example, Japanese Laid 
Open Patent Publication No. 2000-179702 (FIG. 1)). Action 
?uid Which is used as a refrigerant medium for a compressor 
of automobiles or the like operates as a high pressure sealed 
?uid in the cavities disposed around the rotary shaft. Sealed 
?uid, not limited to the refrigerant medium, cannot prevent 
some impurities from being included during its circulatory 
action. These impurities, in particular, easily get caught onto 
the seal faces. Some particular chemical ?uid may alloW 
solidi?cation of the impurities after getting caught to the seal 
faces. Further, the high pressure sealed ?uid forces seal lips 
providing a seal against the sealed ?uid in the circumference 
of a rotary shaft to press against the diameter surface of the 
rotary shaft. While rubber-made seal lips or resin-made seal 
lips receive a high pressure from sealed ?uid While making a 
secure contact With the rotary shaft, a problem Will arise in 
case of inclusion of impurities Wherein the impurities 
attracted to the seal faces accelerate abrasion of the sliding 
seal faces. 

This shaft seal device 100 is constructed as shoWn in FIG. 
6. FIG. 6 is a cross-sectional vieW of a half portion of the shaft 
seal device 100. The shaft seal device 100 includes a ?t 
engagement member 102 of cylindrical design Which has 
three undulated seal portions 107 along outer circumference 
thereof. The ?t engagement member 102 disposes a rein 
forcement annulus 103 thereWithin in an integral structure. 
The ?t engagement member 102 is provided With reinforce 
ment from the reinforcement annulus 103 so as to form a 
secure contact With a bore surface (hereafter simply referred 
to as a bore) 112 of housing 111. Also a ?rst seal lip 101 
extends from the ?t engagement member 102 in radially 
inWard a direction. In addition, there is disposed a resin-made 
second seal lip 108 in the external environment side (left side 
in the ?gure) With respect to the ?rst seal lip 101. BetWeen the 
rubber-made ?rst seal lip 101 and the resin-made second seal 
lip 108 there is disposed a backup ring 106 Which is made of 
thin sheet metal. The second seal lip 108 is secured by means 
of a ?xture member 109 betWeen the backup ring 106 and the 
?xture member 109. The ?rst seal lip 101 made of rubber 
material is susceptible to leak of the sealed ?uid and the 
backup ring 106 is intended for preventing such leak of the 
sealed ?uid. Therefore the backup ring 106 is disposed 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
betWeen the ?rst seal lip 101 and the second seal lip 108, 
being responsible for a full load exerted from the external 
environment side. When the ?rst seal lip 101, the second seal 
lip 108 and the backup ring 106 are pressed against the rotary 
shaft 113 due to the pressure of the sealed ?uid, this Will 
increase a possibility of rapid abrasion of the rotary shaft 113. 
The sealed ?uid also tends to include various kinds of impu 
rities during its operation as action ?uid. The impurities 
included in the sealed ?uid are caught on the seal faces of the 
respective seal lips 101, 108 Which come to a contact With the 
rotary shaft 113. Also a particular composition contained in 
the sealed ?uid may be solidi?ed due to friction heat, Which is 
deposited on the seal faces of the respective seal lips 101, 108 
and causes abrasion of opposing slide faces. 

HoWever, the backup ring 106 in the form of thin sheet 
metal does not have enough strength to be able to keep the ?rst 
seal lip 101 in tight contact under a small area pressure With 
the rotary shaft 113. While the ?rst seal portion 104A is urged 
to press against the rotary shaft 113 strongly by the pressure 
of the sealed ?uid, the backup ring 106 is urged to press 
against the rotary shaft 113 as Well by the sealed ?uid. This 
implies that the seal portion 104A and the backup ring 106 
Will be Worn through sliding against the rotary shaft 113. 
Further, the entire seal face of the second seal face 108 having 
a tight contact With the rotary shaft 113 is subject to abrasion 
over Wide areas. In a particular case that the sealed ?uid is 
used under a high pressure, the ?rst seal lip 101 and the 
second seal lip 108 are heavily urged against the rotary shaft 
113 by the sealed ?uid so that the respective, relative slide 
faces Will undergo substantial abrasion. If impurities included 
in the sealed ?uid are deposited on the seal face, abrasion of 
the seal face Will progress even faster. Such abrasion of the 
respective slide faces Will deteriorate seal performance of the 
shaft seal device 100. Although the shaft seal device 100 is 
con?gured replaceable for a replacement due to abrasion, the 
rotary shaft 130 is hard to be replaced because of its elongated 
form as Well as its integral structure With the apparatus. 
The present invention is introduced to alleviate the above 

mentioned problems. A primary technical goal Which this 
invention tries to achieve is to protect the slide faces of the 
seal lips in a shaft seal device from abrasion caused by impu 
rities included in a sealed ?uid or a kind of sealed ?uid Which 
is solidi?ed through chemical reaction due to friction heat, 
and to enhance seal performance of the shaft seal device by 
preventing abrasion of the surface of a rotary shaft Which 
slides relative to the seal lips. Another goal is to improve 
durability of the rotary shaft and to reduce a replacement cost 
of the rotary shaft by preventing abrasion thereof. 

DISCLOSURE OF THE INVENTION 

A primary object of the present invention is to alleviate the 
above mentioned technical disadvantages, and a solution to 
such disadvantages is embodied as folloWs. 
A shaft seal device related With the present invention is a 

shaft seal device for sealing a sealed ?uid betWeen a bore of a 
housing member and a rotary shaft disposed Within the bore 
surface. The shaft seal device comprises a seal portion and a 
seal sleeve Wherein the seal portion comprises a close-?t 
engagement portion and a ?rst seal lip in Which the close-?t 
engagement portion has a ?t engagement surface and the ?t 
engagement surface is capable of having a tight-?t engage 
ment With the bore surface of the housing member, in Which 
the ?rst seal lip is made of a rubber resilient material and 
extends radially inWard from the close-?t engagement por 
tion and has a seal face, in Which the seal face seals the sealed 
?uid in the inner circumference of the close-?t engagement 
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portion, wherein a seal sleeve comprises a slide seal face, a 
rotary Wing, and tight-?t engagement surface in Which the 
slide seal face is slidably in a seal-tight contact With the seal 
face of the ?rst seal lip, in Which the rotary Wing is structured 
so as to cover the seal face region in a recess space from the 

axial end portion of the slide seal face, in Which the seal sleeve 
is made of a metal or resin material, Wherein the rotary Wing 
disposes a discharge means so as to push back the sealed ?uid 
Which attempts to ?oW into the seal face region. 

According to the shaft seal device related to the present 
invention, the seal sleeve closely ?ts the rotary shaft in freely 
detachable a manner and the slide seal face is structured so as 
to seal the sealed ?uid by forming a seal-tight contact With the 
seal face of the seal portion. And since there is disposed a 
discharge means on the rotary Wing of the seal sleeve Wherein 
the rotary Wing surrounds the seal face region in a recess form 
and the discharge means pushes back the sealed ?uid in the 
direction of departing from the seal faces, the sealed ?uid is 
pushed back in a direction of impurities included in the sealed 
?uid departing from the seal faces. This can prevent the impu 
rities in the sealed ?uid from getting caught on the seal faces. 
Furthermore, as the rotary Wing in cooperation With the dis 
charge means disposed on the seal sleeve stirs the sealed ?uid, 
heating of the seal faces due to friction heat is prevented and 
a sealed ?uid such as a chemical ?uid or the like is prevented 
from getting solidi?ed and caught on the seal faces due to 
heat. Therefore, durability With Wear protection as Well as 
seal performance of the seal faces are enhanced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross sectional vieW of a half portion of the shaft 
seal device related to the embodiment 1. 

FIG. 2A is a side vieW of a portion of a discharge means in 
the shaft seal device shoWn in FIG. 1. 

FIG. 2B is a front vieW of a portion of a discharge means in 
the shaft seal device shoWn in FIG. 1. 

FIG. 3 is a cross sectional vieW of a half portion of the shaft 
seal device 1 related to the embodiment 2. 

FIG. 4 is a front vieW of a portion of a discharge means in 
the shaft seal device shoWn in FIG. 3. 

FIG. 5 is a cross sectional vieW of a half portion of the shaft 
seal device related to the embodiment 3. 

FIG. 6 is a cross sectional vieW of a half portion of a seal 
device as a prior art related to the present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Described beloW is details of the ?gures of preferred 
embodiments of the present invention according to actual 
design draWings With accurate dimensional relations. 

Embodiment 1 

First, a shaft seal device of the embodiment 1 related to the 
present invention Will be described. FIG. 1 shoWs a cross 
sectional vieW of a half portion of a shaft seal device 1. In FIG. 
1, a rotary shaft 50 is mounted in a bearing bore 61 in a 
housing 60. A seal sleeve 10 ?tted to the rotary shaft 50 is 
fabricated in a cylindrical form out of a stainless steel sheet. 
Both ends of a cylindrical portion 10E of the seal sleeve 10 are 
bent radially outWard. A rotary Wing 10A Which is in?ected at 
one end of the cylindrical portion 10E is structured so as to 
form an L-shape cross section from the end and to have a 
U-shape cross section in its entirety including the end portion 
so that a seal face 3A1 of an annular lip member 3A can be 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
inserted thereinto. A region de?ned Within the rotary Wing 
10A of U-shape design is referred to as a seal face region L2. 
As shoWn in FIG. 2A and FIG. 2B, there is disposed a dis 
charge means 20 on the radially extending side Wall of the 
rotary Wing 10A Wherein the discharge means 20 is built like 
a ?n by in?ecting a portion of the rotary Wing 10A. The 
portion of the rotary Wing 10A is cut out and bent like a tilted 
?n in order to de?ne the discharge means 20. The discharge 
means 20 consists of a plurality of such pieces built on the 
radially extending side Wall. The seal sleeve 10 is to rotate in 
a direction indicated by N. The discharge means 20, not 
shoWn, may alternatively fabricated by means of a draWing 
process applied to a portion of the rotary Wing 10A in order to 
form protrusions. The discharge means 20 can take a variety 
of design forms as long as it operates to push the sealed ?uid 
L1 aWay from the ?rst seal face 3A1. 

Outer circumference side of the rotary Wing 10A de?nes a 
partitioning portion 10A1 Which is of a cylindrical design. 
And the other end of the cylindrical portion 10E de?nes a 
stopper 10B Whose cross section is of circular arc form. The 
circular arc of this stopper 10B is arranged small so that it is 
fabricated by bending after the assembly of the seal portion 2 
and the seal sleeve 10 is completed. The stopper 10B can be 
arranged to have a plurality of axially extending slots along 
the circumferential surface, Which makes the bending of the 
stopper 10B easier. It is preferable that a thin layer coating of 
a cylindrically designed seal ring 11 be applied to an inner 
circumferential ?t surface 10C in its entirety of the cylindrical 
portion 10E of the seal sleeve 10. Then the inner diameter 
surface of the seal ring 11 is de?ned as a tight ?t engagement 
face 15 Which ?ts the rotary shaft 50. This tight ?t engage 
ment face 15 provides a seal such that the sealed ?uid L1 does 
not leak to the external environment A from betWeen the 
rotary shaft 50 and the inner circumferential ?t surface 10C. 
The inner circumferential ?t surface 10C may alternatively be 
con?gured such that the tight ?t engagement face 15 is 
directly engaged With the rotary shaft 50 by omitting the seal 
ring 11. In particular, in case When the seal sleeve 10 is made 
of resin material, a direct ?t engagement of the inner circum 
ferential ?t surface 10C With the rotary shaft 50 as the tight ?t 
engagement face 15 of the seal sleeve 10 can provide a seal 
betWeen the seal sleeve 10 and the rotary shaft 50. 
On the circumference of the cylindrical portion 10E of the 

seal sleeve 10 de?nes a slide seal face 10D. The slide seal face 
10D as rolling mill ?nished steel sheet is smooth enough to 
achieve a loW friction slide relative to the seal face 3A1. Also 
a machining cost for polishing the slide seal face 10D in the 
cylindrical form can be reduced because of its short axial 
dimension. It is alternatively possible to apply a coating of 
tetra?uoroethylene resin or rubber to the outer circumferen 
tial surface of the metal seal sleeve 10, Which de?nes a slide 
seal surface 10D. Other than stainless steel, a material used 
for the seal sleeve 10 can be steel, brass, resin, composite 
material of, for example, acetal or polyamide or the like. 
A seal portion 2 consists of a close-?t engagement portion 

4 and a ?rst seal lip 3 Which are made of a rubber material. The 
close-?t engagement portion 4 is con?gured in a cylindrical 
form. The close-?t engagement portion 4 de?nes a ?t engage 
ment face 14 Which ?ts With the bore face (also referred to a 
bore) 61 of housing 60, Wherein a seal projection member 4A 
disposed on the ?t engagement face 14 comes to make a tight 
contact With the mating bore 61 for sealing the sealed ?uid 
L1. On the opposite side Wall of the close-?t engagement 
portion 4 With respect to the sealed ?uid L1, there is disposed 
an engagement recess portion 4B Which is a deep, annular 
groove extending in the axial direction. Then the ?rst seal lip 
3 is disposed in the inner circumferential side relative to the 
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close-?t engagement portion 4. The ?rst seal lip 3 has a 
tubular form protruding to the direction of the sealed ?uid L1. 
There is disposed an annular lip member 3A at the distal end 
of the ?rst seal lip 3. The annular lip member 3A de?nes the 
?rst seal face 3A1 Which comes to a tight-?t engagement With 
the slide seal face 10D of the seal sleeve 10. The ?rst seal face 
3A1 retains a sharp square comer in cross section Which 
undergoes elastic deformation to make a tight, small area 
contact With the slide seal face 10D of the seal sleeve 10 for 
sealing the sealed ?uid L1 . Also the sealed ?uid L1 side of the 
proximal portion of the ?rst seal lip 3 de?nes a support sur 
face 3B. In addition, a reinforcement ring 5 is ?ttingly mated 
With the rubber-elastic close-?t engagement portion 4 in the 
seal portion 2. This reinforcement ring 5 provides a reinforce 
ment so that the close-?t engagement portion 4 does not 
resiliently yield after the engagement of the close-?t engage 
ment portion 4 to the housing 60. 

The reinforcement ring 5 is shaped like a bottomed cylin 
der With bore, consisting of a reinforcement portion 5A in a 
cylindrical form and a retainer portion 5B corresponding to 
the bottom portion. The reinforcement portion 5A of the 
reinforcement ring 5 engages With the engagement recess 
portion 4B in freely detachable a manner. The retainer portion 
5B provides a support to the hind side of the ?rst seal sleeve 
3. Furthermore, there is disposed a resin-made second seal lip 
6 in parallel to the ?rst seal lip 3 in the inner circumferential 
side of the close-?t engagement portion 4. The second seal lip 
6 has an arcuate L-shaped cross section, de?ning a tubular lip 
portion 6A in its inner circumferential side. The tubular lip 
portion 6A retains the seal sleeve 10 by ?tting the slide seal 
face 10D. Outmost root portion of the second seal lip 6 is 
securely sandwiched near the root portion of the ?rst seal lip 
3 betWeen an urging portion 7A of a support ring 7 and the 
retainer portion 5B. Inner circumference of the tubular lip 
portion 6A de?nes a second seal face 6A1 Which seals the 
sealed ?uid L1 by forming a tight contact With the slide seal 
face 10D of the seal sleeve 10. 

The support ring 7 Which is made of metal consists of a 
cylindrical portion 7B of L-shaped cross section and an urg 
ing portion 7A Which is disposed at the end portion of the 
cylindrical portion 7B. While the retainer portion 5B of the 
reinforcement ring 5 comes to rest With the hind side surface 
of the second seal lip 6 to provide a support, the urging portion 
7A of the support ring 7 comes to rest With the support surface 
3B of the ?rst seal lip 3 and therefore the ?rst seal lip 3 and the 
second seal lip 6 are securely clamped therebetWeen. The 
inner diameter surface of the cylindrical portion 7B of the 
support ring 7 comes in a loose ?t engagement With the 
partitioning portion 10A1 of the rotary Wing 10A under a 
small clearance gap C. A distal end face of the partitioning 
portion 10A1 also comes to close proximity to the urging 
portion 7A of the support ring 7, de?ning a clearance gap C 
Which makes resistance to the sealed ?uid L1 attempting to 
break into a seal face region L2. The respective clearance gaps 
C should be constructed small enough so that, When the rotary 
Wing 10A rotates, the clearance gap C in cooperation With the 
inner diameter surface of the cylindrical portion 7B is able to 
stir the sealed ?uid L1. The seal sleeve 10 ?tted With the rotary 
shaft 50 can be replaced after Wom-out because it is a distinct 
member from the rotary shaft 50. The reinforcement ring 5 is 
also replaceable because it is detachable from the seal portion 
2. The radially inmost portion therefore can be brought to 
close proximity to the seal sleeve 10 Which is disposed in the 
outer circumference of the rotary shaft 50 and the seal sleeve 
10 can be replaced even When a pressure of the sealed ?uid L 
causes contact and Wear of the seal sleeve 10, thus being able 
to provide a su?icient support to the hind surface of the 
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6 
cylindrical lip portion 6A of the second seal lip 3. This sup 
port ring 7 and the reinforcement ring 5 should be made of a 
material such as steel, stainless steel, brass, aluminum, resin 
or the like. 
As described above, the seal portion 2 is comprised of 

rubber-made close-?t engagement portion 4, ?rst seal lip 3, 
reinforcement ring 5, second seal lip 6 and support ring 7. 
This seal portion 2 is mounted by means of the reinforcement 
ring 5 Which comes to rest With a step shoulder portion of the 
bore 61 in the housing 60. Also a snap ring 65 engages With 
the seal portion 2 in order to prevent the seal portion 2 from 
coming off the housing 60. Then the seal portion 2 and the 
seal sleeve 10 are assembled one another in such a manner 
that the ?rst seal face 3A1 and the second seal face 6A1 are in 
seal-tight contact With the slide seal face 10D of the seal 
sleeve 10. The seal portion 2 and the seal sleeve 10 therefore 
are joined With each other via friction force due to tight-?t 
contact achieved therebetWeen. For example, even if an exter 
nal force attempts to remove the seal sleeve 10 from the seal 
portion 2, the partitioning portion 10A1 of the rotary Wing 
10A Will come to rest With the urging portion 7A of the 
support ring 7. For the opposite direction, the stopper 10B 
Will come to rest With the retainer portion 5B. The seal sleeve 
2 therefore can be prevented from coming off the seal portion 
2. Also a shaft seal device 1 can be kept in storage as a 
pre-assembled state of the seal portion 2 and the seal sleeve 
10. When the shaft seal device 1 is installed in machinery or 
facilities, the tWo elements are already joined With each other 
and therefore a problem such as a missing element Will be 
unlikely. 
The slide seal face 10D of the seal sleeve 10 has a rolling 

mill ?nished, smooth surface or resin mold surface, therefore 
requiring no additional ?nish for the slide seal face 10D. Also 
a friction coe?icient of the slide seal face 10D can be reduced 
by applying a layer coating thereto such as coating a ?uoro 
carbon resin or the like to the outer circumferential surface of 
the seal sleeve 10. Further, the ?rst seal face 3A1 of the 
annular lip member 3A is protected by a cover provided by the 
rotary Wing 10A from a possible damage caused by colliding 
With other members. 

Embodiment 2 

Next, a shaft seal device 1 of the embodiment 2 related to 
the present invention Will be described. FIG. 3 is a cross 
sectional vieW of a half portion of the shaft seal device 1 
related to the embodiment 2. What makes FIG. 3 different 
from FIG. 1 is that there is disposed a discharge means 20 on 
the diameter surface of the partitioning portion 10A1 of the 
rotary Wing 10A. The discharge means 20, as shoWn in FIG. 
4, is fabricated by in?ecting a portion of the partitioning 
portion 10A1 along the circumferential surface of the parti 
tioning portion 10A1 to give a ?n-like shape. A plurality of 
?ns are provided along the circumferential surface of the 
partitioning portion 10A1. The discharge means 20 can alter 
natively be fabricated by means of deep draWing applied to a 
portion of the partitioning portion 10A1 in order to form 
?n-shaped projections. Multiple roWs of discharge means 20, 
2 to 3 roWs aligned in the axial direction, can be constructed 
on the periphery surface of the partitioning portion 10A1. The 
seal sleeve 10 rotates in the direction of “N”. As for other 
arrangements in the embodiment 2, members designated by 
the same reference numerals in FIG. 1 imply more or less the 
same members in FIG. 1. 

Next, a shaft seal device 1 of the embodiment 3 related to 
the present invention Will be described. FIG. 5 is a cross 
sectional vieW of a half portion of the shaft seal device 1 
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related to the embodiment 3. What makes FIG. 5 different 
from FIG. 1 is that, instead of the reinforcement ring 5 having 
a ?t engagement With the close-?t engagement portion 4, the 
reinforcement ring 5 is immersed in the close-?t engagement 
portion 4. The reinforcement ring 5 immersed in the close-?t 
engagement portion 4 has an S-shaped cross section. Also the 
retaining portion 7 is in a ring plate form and disposed in 
parallel to the hind surface of the second seal lip 6. An outer 
annular member 8 then retains the outer circumferential por 
tion of the second seal lip 6 and the retaining portion 7 as Well 
as the close-?t engagement portion 4 in order to form an 
integral structure. This integral structure is obtained by 
in?ecting a clinching portion 8B at the end portion of the 
outer annular member 8 in order to secure the close-?t 
engagement portion 4, the second seal lip 6 and the reinforce 
ment portion 7. And there is disposed a ?t engagement surface 
14 in the outer periphery of the outer annular member 8 Which 
comes to a ?t engagement With the close-?t engagement 
portion 4. In addition, the outer annular member 8 de?nes a 
groove portion 8B in sealed ?uid L1 side thereof in order to 
receive O-ring 9 thereto, and the O-ring 9 provides a seal 
betWeen the ?t engagement surface 14 and the bore 61 (refer 
to 61 in FIG. 1) of the housing With Which the ?t engagement 
surface 14 comes to a close-?t engagement. 

Furthermore, there is disposed a seal ring 11 in a sheet form 
on the inner circumferential surface of the seal sleeve 11 
Wherein the seal ring 11 is thicker than that in FIG. 1. The 
inner diameter surface of the seal ring 11 de?nes seal-tight ?t 
engagement surface 15. Also the axial length of the partition 
ing portion 10A1 (refer to FIG. 1) in the rotary Wing 10A is 
constructed smaller than that in FIG. 1. End portion of the 
partitioning portion 10A1 is brought in close proximity to the 
distal end of the outer annular member 8, forming a clearance 
gap C therebetWeen. The discharge means 20 is arranged in 
the same form as in FIG. 1. Other arrangements are the same 
as the shaft seal device 1 in FIG. 1. 

The present invention thus constructed is effective in that 
the discharge means 20 prevents impurities included in a 
sealed ?uid L1 from ?oWing in together With the sealed ?uid 
L1, being caught on the seal faces and causing Wear of the 
respective seal faces 3A1, 6A1. In particular, as the discharge 
means 20 is disposed in the rotary Wing 10A, a centrifugal 
force due to rotations of the rotary Wing 10A Will collect the 
impurities included in the sealed ?uid L1 to a ring form, and 
the impurities are expelled by the discharge means 20 in the 
direction of departing from the ?rst and second seal faces 
3A1, 6A1, therefore preventing the impurities from getting 
caught on the ?rst seal face 3A1 and the second seal face 6A1. 
Also the rotary Wing 10A and the discharge means 20 Will stir 
a sealed ?uid L1 located in the seal face region L2 near the 
?rst seal face 3A1 and the second seal face 6A1, thereby 
preventing solidi?cation of the sealed ?uid L1 onto the ?rst 
seal face 3A1 and the second seal face 6A1. The ?rst seal face 
3A1 and the second seal face 6A1 therefore exhibit outstand 
ing seal performance. 

Described beloW is respective inventions of preferred 
examples related to the present invention 
A shaft seal device as an invention of the second preferred 

embodiment related to the present invention is a shaft seal 
device Wherein, in the seal portion, the annular lip member in 
the inner circumference of the ?rst seal lip is laid along more 
or less axial direction inside a recess area of the rotary Wing 
and the shaft seal device further comprises a second seal lip 
Which is made of a resin material Wherein the second seal lip 
is disposed in parallel to the hind surface of the ?rst seal lip 
and the outer circumference of the second seal lip is retained 
by the clo se-?t engagement portion, Wherein an inner circum 
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8 
ferential tubular lip portion of the second seal lip is disposed 
radially inside of the annular lip member and comes to a 
tight-?t engagement With the slide seal face. 

According to the shaft seal device related to the invention 
of the second embodiment, disposition of the second seal lip 
consisting of an annular lip member of almost cylindrical 
design and a resin-made tubular lip portion is expected to 
bring an effect that a rotation of the annular lip member and 
the tubular lip portion in cooperation With the rotary Wing Will 
expel a sealed ?uid as Well as impurities included in the sealed 
?uid from the seal face region, not alloWing the impurities 
caught on the respective seal faces. Abrasion is therefore 
prevented in the respective seal faces of the ?rst seal lip Which 
is made of a rubber resilient material and the second seal lip 
Which is made of a resin material and a great seal performance 
is thereby exhibited. Moreover, although a heat generated due 
to slide friction reduces seal performance of the respective 
seal faces of the rubber-made ?rst seal lip made of a rubber 
resilient material and the second seal lip made of a resin 
material, the rotation of the annular lip member and the tubu 
lar lip portion in cooperation With the rotary Wing Will create 
a stir in the sealed ?uid, thereby decreasing the temperature of 
the heated seal faces. The seal faces thus retain its elasticity 
and exhibit outstanding seal performance. A solidi?cation of 
the sealed ?uid on the seal faces caused by the slide friction 
heat can also be prevented. 
A shaft seal device as an invention of the third preferred 

embodiment related to the present invention is a shaft seal 
device Wherein a rotary Wing is in?ected so as to form an 
L-shape from the end portion to the axial direction toWard the 
annular lip member and a discharge means is disposed on the 
radially de?ned side Wall of the rotary Wing in order to push 
back the sealed ?uid from breaking into the seal region 
de?ned Within the rotary Wing. 

According to the shaft seal device related to the invention 
of the third embodiment, the rotary Wing is constructed to 
de?ne an L-shape Which starts from the end portion of the 
slide seal face (cylindrical portion) of the seal sleeve and 
axially extends toWard the annular lip member Wherein the 
rotary Wing disposes a discharge means on the radially 
de?ned side Wall of the rotary Wing in order to push back the 
sealed ?uid from breaking into the seal region de?ned Within 
the rotary Wing. The discharge means therefore can effec 
tively push back impurities included in the sealed ?uid in the 
direction of departing from the seal faces, thus preventing the 
impurities from getting caught on the seal faces and enhanc 
ing the seal performance of the seal faces for sealing the 
sealed ?uid. 
A shaft seal device as an invention of the fourth preferred 

embodiment related to the present invention is a shaft seal 
device Wherein the outer circumferential surface or distal end 
portion of the rotary Wing is con?gured to oppose to a cylin 
drical support ring disposed in the seal portion so as to de?ne 
a certain clearance gap betWeen the outer circumferential 
surface or distal end portion and the support ring so that the 
sealed ?uid is stirred for circulation. 
According to the shaft seal device related to the invention 

of the fourth embodiment, as the outer circumferential sur 
face or distal end portion of the rotary Wing is con?gured to 
oppose to a cylindrical support ring disposed in the seal 
portion so as to de?ne a clearance gap (a gap enough to alloW 
the sealed ?uid to be stirred and circulate), the sealed ?uid 
located Within the gap is stirred and the rotation of the rotary 
Wing in cooperation With the discharge means prevents impu 
rities included in the sealed ?uid from breaking into the seal 
face region through the clearance gap. This also effectively 
prevents the impurities from causing abrasion of the seal 
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faces. In particular, because the sealed ?uid is stirred by 
means of the outer circumferential surface of the rotary Wing 
Which increases the pressure and the sealed ?uid is restrained 
by the clearance gap Wherein the end portion is opposed to the 
support ring, the sealed ?uid develops a ?oW in the direction 
of departing from the seal faces, therefore preventing the 
impurities from causing abrasion of the seal faces. 
A shaft seal device as an invention of the ?fth preferred 

embodiment related to the present invention is a shaft seal 
device Wherein the outer circumferential surface of the rotary 
Wing is de?ned as a partitioning portion of cylindrical design 
and a discharge means is disposed on the partitioning portion 
in order to push back the sealed ?uid from ?oWing into the 
seal face region. 

According to the shaft seal device related to the invention 
of the ?fth embodiment, as the circumferential surface of the 
rotary Wing is de?ned as a partitioning portion and the dis 
charge means is disposed on the partitioning portion in order 
to push back the sealed ?uid out of the seal face region, the 
rotations of the discharge means disposed on the partitioning 
portion as Well as the partitioning portion of the rotary Wing 
can effectively push back the impurities included in the sealed 
?uid Which try to break into the seal face region from the 
partitioning portion side of the rotary Wing. Also abrasion of 
the seal faces due to the impurities getting caught on the seal 
faces is prevented. 

INDUSTRIAL APPLICABILITY 

As described above, a shaft seal device related to the 
present invention is advantageous for effecting a seal against 
impurities included in a sealed ?uid or against a sealed ?uid 
prone to solidi?cation by a slide friction heat. It is further 
advantageous for no polish requirement to the outer circum 
ferential surface of the rotary shaft and prevention of Wear or 
damage to the relative slide faces due to a slide movement of 
the seal lips. It is yet further advantageous for reducing a cost 
of the apparatus or facility utiliZing the shaft seal device 
because of its applicability regardless of material or machin 
ing precision of the rotary shaft. 

The invention claimed is: 
1. A shaft seal device for sealing a sealed ?uid betWeen a 

bore surface of a housing member and a rotary shaft disposed 
Within the bore surface, said shaft seal device comprising: 

a seal portion comprising a close-?t engagement portion 
and a ?rst seal lip; 

said close-?t engagement portion having a ?t engagement 
surface; 

said ?t engagement surface being capable of having a tight 
?t engagement With said bore surface of said housing 
member; 
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10 
said ?rst seal lip being made of a rubber resilient material 

and extending radially inWard from said close-?t 
engagement portion and having a seal face; 

said seal face sealing the sealed ?uid in an inner circum 
ference of said close-?t engagement portion; and 

a seal sleeve comprising a slide seal face, a rotary Wing, and 
a tight-?t engagement surface; 

said slide seal face being slidably in a seal-tight contact 
With said seal face of said ?rst seal lip; 

said rotary Wing being formed from an axial end portion of 
said slide seal face, ?xed on said rotary shaft and cover 
ing a seal face region; 

said seal sleeve being made of a metal or resin material; 
Wherein said rotary Wing comprises a discharge port 

formed as a ?n on said rotary Wing and extending aWay 
from said seal face region, and disposed intermediate 
free ends of said rotary Wing, Wherein said discharge 
port pushes back said sealed ?uid from said seal face 
region, and a gap is formed betWeen a support ring or an 
outer ring supporting said seal lip and said rotary Wing. 

2. The shaft seal device according to claim 1, 
Wherein said seal portion comprises an annular lip member 

formed on an inner circumference of said ?rst seal lip in 
and Which extends in an approximately axial direction of 
the rotary shaft Within a recess space of de?ned by said 
rotary Wing, and Wherein said seal portion further com 
prises a second seal lip; 

Wherein said second seal lip is made of a resin material and 
is disposed in parallel to said ?rst seal lip; 

Wherein an outer periphery of said second seal lip is 
retained by said close-?t engagement portion; and 

Wherein said second seal lip comprises a tubular lip portion 
formed at a free end of said second seal lip and arranged 
at an inner circumference side of said annular lip mem 
ber and ?tting With said slide seal face. 

3. The shaft seal device according to claim 1, Wherein said 
rotary Wing is in?ected to form an U-shape from the end 
portion of said slide seal face toWard said ?rst seal lip and said 
discharge port is de?ned in a side Wall of said rotary Wing. 

4. The shaft seal device according to claim 3, Wherein said 
seal portion comprises a cylindrical support ring or an outer 
ring, Wherein an outer circumferential surface or distal end 
portion of said rotary Wing is con?gured to oppose the cylin 
drical support ring or the outer ring disposed in said seal 
portion to de?ne the said rotary Wing and said support ring or 
outer ring so that said sealed ?uid is stirred for circulation. 

5. The shaft seal device according to claim 3, Wherein said 
rotary Wing comprises a partitioning portion of cylindrical 
design de?ning an outer circumferential surface of said rotary 
Wing and said discharge port is disposed on said partitioning 
portion. 


